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(54) YCTPOCiCTBO PEMOHTA OBCAfl- 
HOPt KO/lOHHbl 

(B7)l4306peTeHMeOTMOCMTC« K peMOHTM0-H30- 
' flHUWOMHblM Pia60TaM 06CdAHblX KO/tOHM He(p' 

TerasoBfatx cicuaxMH aha eoccxaHOBnetiwfi nx 
repMCTMHwocTn. Ue/ib - noowujeMvie naAexHO- 
CTM ycTaHOBKM MfiTa/i/iM^iecKoro nnacTwpp 
(MR). B KOpnyce ycrpof^crea yCTanoa/ieHbi 
3/ieKTpoABMraTe/ibc peAy»tTopoM. rwAPOHacoc 
kf rMflipoMM/iMMAp c rio/ib4M nopoiHeM m luto- 
KOM, flOA Ha Bany Kopnyca ycTaHOBnena 
paCKaifbrBaioinas* ro/iOBicd(Pr). B HM>KHeM *t-ic- 



TM Kopnyca c bosmo^hoctbio oaanMOAfiMCTBufl 
C MR paSMemeM ynop c xeciKO ceRaannwM c 
HUM npwBOAOM ero oceBoro neoeMemeHu^. 
HdA Pr pacnoAO^KeH AopHwpyiotuMfi Konyc, 
ycraHOB/ieHHUf^ Ha ujTOKe c BoaMOXHocrbK) 
BsanMOAeHCTBMfl c Mn. ripMBOA nepfiMeme- 
HunynopaBuno/iHeH 8 shas An^fpepenui/ianb- 
Horo nopuiHn, ycTaHoe/iCMMoro 8 Kopnyce m 
o6pa3yK}LMero c ero creHKaMn abc KaMepw. 
OA^a M3 KdMep TMApasAMHecKin cenaana KdHa- 
/lOM c no/ioCTbK) HarneTaHWR, a Apycad - APy 
rwM KflMa/iOM c nonocTbio ec?.cuBaMM» 
rviApOHacoca. Me>KAy co6oi^ KaMepw cB03aHbr 
Kana/ioM c pacnonoKeHNbiM e mcm o6paTMWM 
K/»anaHOMCO UJTOKOM. KoHyc, npoxoA« "O MD. 
Ae<t>opMMpyeT ero b umamhap ^ npM>kWMaeT k 
peMOHTupyeMow Tpy6e. flepeMeiuacMafl 
BC/)eA 3a KOHycoM Pr cosAae r Aono/iHwre/ib- 
HyK) n/iacTMMecKyK) flect>opMaunio. flpn aoctw- 
xehww aepxHero nono>KeHv!fl Pf cbovim 
TOpuOM BOaAC^'iCTByeT Ma iutok icnanana, koto- 
pu^ oTxpwBBeT AocTyn paSOMBw 3kma*?octh m3 
KaMepu naA nopiaHeM no KaMany b no/iocTb 
BcacbiBaHMH ruAPOHacoca. KoMtaKTHafl n/io- 
maAfc yAep>*^wa3K)iMee ycn/ivie MP na ctewKe 
o6caAHOvi KOfiOHMbi AOCTaroMMbi a«« ero yAcP' 
>KaHM5l. 1 n/i. 
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H3o6pereHne othochtc« k ycrpoPiCTBaM 
•AA« peM0MTHa-M30/inuuipHHbix pa6m oScafl- 

HWX KO/lOHrt HeC>Tera30BWX CKBaXHH C I4e/lb»0 

BOGCtaMooAeHviw MX repMeTMMKOCTn. 

Ue/ibio M3o6peTeHi4fi nfi/inercK noebiuje 
nue HaAe^HOCTM ycTaMOBKn Mera/i/iwHeCKoro 
n^acTwpfl. 



Ha HepTe>Ke cxeMaiwMHO naodpaxeHO 
npeA/^aracMoe ycrpofiCTBO a^p peMonra o6- 
caA«o^ KO/iOHHW. npoAonbMbti;i pa3pe3. 

B M>i/iMHApnHecKOM KOpnyce 1 yctpoiJiCT- 
oa, cnycKaeMoro a cKBa>KMHy na Ka5ene 2, 
pacno/io>KeH s/ieKipoABurareAb 3 c peAy^^"'"^' 
pOM 4. AayxrinyH^K€pHWi4 ruAPOnacoc 5 c fica- 



!> 



Cbi8a}Oiuv<Mui 6. HarHeiaienbHWMM 7 n peAyv- 
uviOHHbiM 8 KnananaMw. ,wapoum'i>^"AP 9 c 
no/ibiM nopujncM 10 v\ ujtokom 1 1 . flM<I)<pepeH- 
unankHwi^ nopiueHh 12, j<Bnniou;iii?ic« npviBO- 
AOM occBoro nepcMeiueHMff ynopa 13. m 
^eCTKO C HUM CBRaaHMUM. AOpHVIpyJOOiMtfi KO- 

Hyc 14 c noAnpyjKuHeHHWMM n/iaaa^omMMi^ 
n/iaujKaMH 15. pacKaxbieaiomafl ronofiKa IB m 
npoAOnbHO-ro<|>pMpOBaMHwPi Mexan/inHeCKvift 
niiaCTupt* 17, Pa6DHMe no/iocTn rMApounnnM- 
Apa 9 H no/!oro nopinHB 10 r^ApaB/iMMecKM 
CBsiaaHbi Me^XAy co6oft no KaHany <^ -Hepea noA- 
npy>KMHeHHWM aonOTHUK-nepeKnjOMaTenh 18. 
KaMepa, o6pa30BaHHa« cTewKaMw jcopnyca w 
AM<J>(^epeHUManbHUM nopiUHeM 12, ruAPaenn- 
neCKM cB«3aHa no Kanany^^c no/iocibio name- 
TaHun rwAPOwacoca. 

/\pyra« Kawepa^ o5pa30BaHHan creHKaMW 
Kopnyca vi av^^M^^P^^^m^^'^^"^"^ nopmneM, 
ruApae/iiiMecKM cteftsana c nonocTbK> ecacbiea- 
Ht/in rwAPOHacoca Kana/iOM^. 

B AW<t>'<|>epeMUMaAbHOM noptuKC A"** cen- 
3M Q6eMx KSMep Bbtno/iHeH Kanan c aKCwa/ibMO 
pacnonojiceKHWM o6paTHWM KnananoM 19 c 
BwcTynaiomi^M M3 KOpnyca ujtokom. B mcxoa" 
rtOM nono)KeHvivi K/ianaH 19 aaicpwr m pasAe/ia- 
er icaMepw. o6pa30BaHHbie 

Awic)>tt>epeMuvianbHWM nopiuneM 12 co cTCHKa- 
MM-Kopnyca. BHyrpeHHAfl no/iocTbycTpoCHCTBa 



ca nocTynaer d kaMepy hsa AMO<|>epeMuvta/)i>- 
HWM nopuiMeM 12 m paGoMee A^^s'^eHne MCpea 
ynop 13 yAep^t^waaei npoAO/ibMO-rocppupoedM- 
ntivi MerannMsecKMi?! n/iacTwpb 17. npn 3tom 
5 o5paTHbiM •cnonAM 19 aaKpur. 

nocne AocTn>Ke*jwR Heo6xoAWMoro Aaofle- 
HMfl noAnpyxMHeHHbik^ aonoTHUK-nepeicflHDMa' 
Te/ib 18 riepeMecTiiTCfl bhm3 ao ynopa. 
oTKpwBaji Aociyn paSOMevi >kmaicoctw no Kana- 
10 /lyanoA noptuenb 10 ruApoui^nMHAPa 9. 

iiopHMpy»OU4MPi KOHyc 14. npoxoA« no 
nnacTupK) 17, 4>opMi^pyeT ero e minwHAP m 
npM)KMMaei k peMOHTupyeMOw TpV6e, a ero 
n/iaaaK)iune nnaujKM KannOpywr. cosAaaan ra- 
15 paHTMpoBaHHUM HaT«r. nepeMeuiacMan bc/ica 
33 A0PM^^pyK>WiM KOHycoM i4 pacoTbiBaio- 
u^dH ro/iOBKa 16 cosAaei AononHHTe/ibhyw 
nnacTMHecKyio Ae4»opMauviK> n/^acTwpfl 17 no 

MaKpO- W MMKpOHepOBHOCTflM BHyipeMHei?! 

20 creHKM oGcaAMOui KonoMMW w ynpOHMner ho- 
BepxHOCTuwvi cf\o^ snyTpeHHei^ noeepxHocTw 
n/iacTbipfl 17. npi/i AOCTMxeHMM eepxHero no- 
no)KeMw« AopMWpyioman ronoaKa 16 cbomm 
TopuoM B03Aei?tcTByeT Ha UJTOK K/ianana 19. 
25 icoTopw^t oTKpwBaeT Aoctyn pa6oMeiH xwA^to- 
CTn n3 K3Mepbi MaAiai^«t>«J>epeHuiia;?bMWM nop- 
uiMBM 12 no xaHany 6 b nO/^ocTb BcacwaaHMfl 
rwApoHacoca. 

6 arOM nonoxcMMW KOMTaxTHafl nnomaAb 



nfSranwnft KDnOKHbl BOCTaTOMHW A"" 



CMpoBana C BKeajMew cKaaxMHHoPi cpeAOw 
anattimHUM KOMneHcaiopoM 20. AopMnpyio- 
iiXwP\ KOtiyc 14 M pacKathiBaiomaji roAOBKa 16 
yCxaHoaneHbt Ha Konue no/ioro luroxa 11. npM 
3TOM.papKaTWBaK)tMan ro/ioaKa KHMeMaTuHe- 
CKvi CBflaana c 3ne»cTpoABMraTe/ieM 3 Mepe3 
T^neciconimecKMM ean 21 xopnyca. ycTanoB- 
neHHuftHB qnopax KaHeMvm e no/ioM iutokc 1 1 . 
nopoJHfi 10» CBflsaMMuwC HMM Ban 22 m nnaHS- 
xap^iWPi pOAyKTop 4. Ha sa/iy 22 ycTanoaneH 
3KCueHTpMK 23,cny>camM(i npnaoAOM Asyx 
HiiyHxepoB rwAPOHacoca 5. 

npoAOAiiHO-ro4>pMpoBaMHbii?t Mera/iflMse- 
cKMi^ n/iacttoipb 17 b TpancnopTHOM no/ioxce- 
MMH pacno/io^Ken nexAy. T,e. yAepxcwBaercfl 
AOpHwpyiOmMM KOrtycOM 14 M ynopOM 13. 

iliifl 3axpenneHvifl ycTpoAcTaa a KonoHHe 
OHO cHaOxoHO ynopMbiMM ui/iMncaMW nnn wko- 
p«MM (ne noKasaMu). 



cTewKe o5caAHOf^ KonoHMbi AOCiaTOMHw a^^* 
ero yAepxtMBahw?! m AH<?>4>«peHUManbHbiCi nop- 
ujeHb 12 BMecre c AopMvipy»oiUMM KonycoM 14 
M pacKaiwaaioiMei?! ronOBxoPi 16 nepcMecwcp 
35 Bsepx. o6ccneMvi8afi no/iHbifi wx bwxoa vi3 n/^a 
CTbipP 17. 

Rocne saaepaieHvin pa6oTU noycraHOBKe 
nnacTbip«* 17 3/ieKTpQnpMBOAOM 3 obecneMn- 
BaeTC« oc8o5ox<AeHMe xopnyca npw6opa ot 
40 CieHKM o6caAHoi;^ xonoHMbi m aarew ycrpoviCT- 
BO TpaHcnoprwpyeTCR Ha noaepxHOCTb. 

CDopMy/^a vi3o6peTeHM» 
YCTpoPiCTBO AA« peMOHTa obcafi,»ovt xo- 
45 /lOHHW, oxptoHaxjuiee xopnyc, ycTaHooneHHwe 
B HBM anexTponpwBOA c peAyKtopoM. rwAPO" 
Macoc M rMAPOuvifiMHAP c nanbiM nopiuneM w 
ujToxoM. MeTa/invmecKHvi nrtacTwpb, ycTaHoa- 
nBHHyto noA hum na Bany xopnyca pacxaiuBa- 



30M. 

Ha MHTepBane npoBeAeHM« peMOHTHo- 
M3on«UMOMMbJX pa6oT no Ka5enK> 2 axnyOMaeT- 
csk 3iieKTpoABviraTeAb .3. xoiopbivi sepes 
3XcueHTpwK 23 npMBOAt^^T B AefrcTBiie nnyHxe- 
pw rviAPOHBcoca 5 w oAHoapeMenKo bo Bpame- 
Hwic Mepe3 aa/iu 21 M 22 pacKaTbiDaK)iMyK) 
ronoBicy 16. HepBOHasaAbHO xopnyc 1 npn6o- 
pa 3aHKOpv»oaeTCfl a xo/iohho Tpy6. a 3aTeM 
paBoMan xviA^ocxb no xana/iyooT rvtnOOMaco- 



sacTw KOpnyca c eoSMOXHocTbKj eaanMoAen- 
cxBMw c MerannvmecKUM n/iaCTwpeM ynop. o t- 
nwMaiQmeec« tcm, mto. c uenbjo noBwuie- 
HWfl H3AexHocTi4 yuiaHOBKM MCTannvmetKoro 
55 nnacTupsi. oho CHa6>iceHO xecTxc cB«3aHH«M 
c ynopoM npMBOAOM ero oceeoro nepeMcme- 
nm w pacnonoxeHHWM hba pacxaTweaioiuew 
roAOBxoM AopHwpyioiAtiM KOHyCOM, ycTanoB- 
neHHbiM na luToxe riiApouMnMHApa c bo3mo>k- 
HocTbK> B3anM0AewtCTavi« c MeTan/ivmecifuM 



nnacTbipeM. oo/i Kopnyca KMHeMain^^ecKii cbr- 
aan c aneiaponpHBOAOM, npuBOA oceBoro ne- 
pcMemcHMn ynopa Bbino/iHeH b ewAe 
AM4><t>epeHUMa;ii>Noro nopiuMH. ycTaHoeflen- 
Horo B Kopnyce m bSpaayioiMero c ero crenica- 
MM Aoe Kanepw, rwApas/iMMecicM CB«3aHHbie 
Me>KAy co6oft tcaNanoH c pacno/ioMCHHWM b 
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Men oOpaTNUM K/ianaHOM co iotokom. npn 
3T0M OAHa H3 KSMCp rMApaanMHecKM CBflsana 
c no/iocTbK) naf MetaMMn. Apya« " c no/ioctbio 
BcacwBaHMR ruApoHacoca, 3 AOpHwpyioiUMM 
5 KOHyc yCTaKOB/ien c B09M0)*cH0CTbio esanMo- 
AefiCTBHfl B oepxHCM nonoKeHWM co ujtokom 
cCpaTHoro KnanaMd. 



1659621 



CQCT8BHTe/ib M./leBKoeea 
PeA.?kTop-JO.CepeA3 TexpeA M.MopreMTan KoppcKTop M ^fleMMHic 

3Bicaa'l629 TwpaxSSO HoAnviCMoe 

BISVtwnM rocyAapcTBenHoro KOMviTera no M3o6pereHM«M m oTKpuwflM npn TKHT CCCr 
113035. MocKoa, X'35. Paymcicap Ha6.. 4/5 



npOM3ROACTBeHMO-w3AaTeiibcicMvi K0M5v^HaT "flaTcriT'*. r. y>KropOA. ynJarapiiHa. 101 



[national emblem] 

UNION OF SOVIET SOCIALIST REPUBLICS 

USSR STATE COMMITTEE ON INVENTIONS AND DISCOVERIES 

(19) SU(ll) 1659621 Al 
(51) 5 E 21 V 29/10 

DESCRIPTION OF INVENTION 
To Copyright Certificate 

(21) 4638148/03 

(22) 12/26/88 

(46) 6/30/91, Bulletin No. 24 ^ ^ ^ 

(71) All-Soviet Scientific Research and Design Institute in Geophysical Methods of 
Examination, Testing and Control of Oil and Gas Prospecting Wells 

(72) E. N. Utrivanov and A. S. Naigorin 

(53) 622.245.4 (088.8) 

(56) US Patent No. 3179168, 166-14, published in 1965 

USSR Copyright Certificate No. 1571213, CI. E 21 V 29/10, 7/26/88 

(54) CASING STRING REPAIR DEVICE 

(57) The invention is in the field of repair and insulation operations on the casing stnngs 
of oil and gas wells for the purpose of the restoration of their air tightness. The purpose of 
the invention is to increase the reliability of installation of a metal patch. An electric 
motor with a reducer, a hydraulic pump and a hydraulic cylinder with a hallow piston and 
a pin are installed in the body of the device. A laminating tip is installed on the shaft of 
the body, below the metal patch. In the lower portion of the body, with the possibility to 
interact with the metal patch, is installed a support with a drive of its axial movement 
firmly affixed to the support. A bore cone installed on the pin, with the possibility to 
interact with the metal patch, is located above the laminating tip. The support movement 
drive is executed in the fomi of a differential piston installed in the body and forming two 
chambers with its walls. One of the chambers is hydraulically connected by a channel 
with the pressure cavity and the other one is hydraulically connected by another channel 
with the suction cavity of the hydraulic pump. The chambers are mutually connected by a 
channel, which has a reverse valve with a pin. AVhen passing through the metal patch, the 
cone deforms it into a cylinder and presses it against the pipe subject to repair. The 
laminating tip passing after the cone causes additional plastic deformation. When 
reaching top position, the laminating tip, through its face, affects the pin of the valve, 
which opens allowing the access of working fluid fi-om the chamber above the piston 
through the channel and into the suction cavity of the hydraulic pump. The contact 
surface and retention strain of the metal patch on the wall of the casing stnng is sufficient 
for its retention. 1 drawing 
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The invention is in the field of devices for repair and insulation operations on the casing 
strings of oil and gas wells for the purpose of the restoration of their air tightness. 

The purpose of the invention is to increase the reliability of installation of a metal patch. 

The drawing gives a schematic presentation of the proposed casing string repair device, 
longitudinal section. 

In the cylindrical body, 1, of the device suspended into the well by means of a cable, 2, is 
located an electric motor, 3, with a reducer, 4, a two-plunger hydraulic pump, 5, with a 
suction valve, 6, a pressure valve, 7, and a reduction valve, 8, a hydraulic cylinder, 9, 
with a hallow piston, 10 and a pin, 1 1, a differential piston, 12, which constitutes an axial 
movement drive of the support, 13, and is firmly connected to the latter, a bore cone, 14 
with spring-loaded floating rams, 15, a laminating tip, 16, and a longitudinally corrugated 
metal patch, 17. The working cavities of the hydraulic cylinder, 9, and the hallow 
piston, 10, are hydraulically connected with one another via the channel, a, through a 
spring-loaded slide valve, 1 8, a chamber formed by the walls of the body and the 
differential piston, 12, and hydraulically connected, via the channel, 8, with the pressure 
cavity of the hydraulic pump. 

The other chamber formed by the walls of the body and the differential piston is 
hydraulically connected with the suction cavity of the hydraulic pump via the channel, 
[illegible]. 

For the purpose of connecting the two chambers, a channel with an axially located 
reverse valve, 19, with a pin protruding from the body, is executed in the differential 
piston. In initial position, the valve, 19, is closed and divides the chambers formed by the 
differential piston, 12, and the walls of the body. The inner cavity of the device is filled 
with working fluid and is compensated with the external well environment by an elastic 
compensator, 20. The bore cone, 14, and the laminating tip, 16, are located at the end of 
the hollow pin, 11, where the laminating tip is kinematically connected with the electric 
motor, 3, through the telescopic shaft, 21, of the body, installed on rolling-contact 
bearings in the hallow pin, 1 1, the piston, 10, the shaft connected to it, 22, and the 
planetary reducer, 4. An eccentric, 23, used as a drive of the two plungers of the 
hydraulic pump, 5, is installed on the shaft, 22. 

In transportation position, the longitudinally corrugated metal patch, 17. is located 
between, i.e., is supported by, the bore cone, 14 and the support, 1 3. 

For the purpose of securing the device in the string, it is equipped with slip sockets or 
anchors (not shown). 

The device is operated in the following maimer. 
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At the interval of repair and insulation operations, the electric motor, 3. is turned on via 
cable, 2, and the motor, through the eccentric, 23, activates the plungers of the hydraulic 
pump, 5, and simultaneously, through the shafts, 21 and 22, causes the rotation of the 
laminating tip, 16. Initially, the body, 1, of the device, is anchored in the string of tubes 
and then the working fluid, via the channel, 5, is fed from the hydraulic pump into tlie 
chamber above the differential piston, 12, and the working pressure, through the 
support, 13, supports the longitudinally corrugated metal patch, 17. At this time, the 
reverse valve, 19, is closed. 

After the necessary pressure is reached, the spring-loaded slide valve, 18, will move all 
the way down while opening to allow the access of the working fluid, via the channel, a, 
to the piston, 10, of the hydraulic cylinder, 9. 

When passing over the patch, 17, the bore cone, 14, forms the patch into a cylinder and 
presses it towards the pipe subject to repair and the cone's floating rams adjust it creating 
a guaranteed tightness. The laminating tip, 16, passing after the bore cone, 14, creates 
additional plastic deformation of the patch, 1 7, along the macro- and micro-bumps of the 
inner wall of the casing string and strengthens the superficial layer of the inner surface of 
the patch, 17. When the bore [sic] tip, 16, reaches top position, by means of its face, it 
affects the pin of the valve, 19, which opens allowing access of the working fluid fi-om 
the chamber above the piston, 1 2, via the channel, [illegible], into the suction cavity of 
the hydraulic pump. 

In this position, the contact surface and the retention strain of the patch, 17, on the wall of 
the casing string are sufficient for its retention and the differential piston, 12, along with 
the bore cone, 14, and the laminating tip, 1 6, will move up, while providing complete exit 
from the patch, 17. 

After completion of the operation related to the installation of the patch, 17, the electric 
drive, 3, ensures the release of the body of the device from the wall of the casing string 
and then the device is transported to the surface. 

Claims: 

Casing string repair device, including a body, electric drive with a reducer installed in it, 
hydraulic pump and a hydraulic cylinder with a hallow piston and a pin, a metal patch, a 
laminating tip installed below the patch on the shaft of the body and a support located at 
the lower portion of the body with the possibility to interact with the metal patch, which 
is characterized by the fact that, for the purpose of increasing the reliability of installation 
of a metal patch, [the device] is equipped with an axial movement drive firmly connected 
with the support and a bore cone located above the laminating tip and installed on the pin 
of the hydraulic cylinder, which has the possibility to interact with the metal patch, the 
shaft of the body is kinematically connected with the electric drive, the axial movement 
drive of the support is executed in the form of a differential piston installed in the body 
and forming with its walls two chambers that are hydraulically connected with one 
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another via a channel, which has a reverse valve with a pin, where one of the chambers is 
hydraulically connected with the pressure cavity and the other chamber is hydraulically 
connected with the suction cavity of the hydraulic pump, and the bore cone is installed so 
as to interact, when in top position, with the pin of the reverse valve. 

[sec original for figure] 
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Sworn to before nne this 
23rd day of January 2002. 

Signature, Notary Public 
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